Block of native and cloned vanilloid receptor 1 (TRPV1) by aminoglycoside antibiotics.
Vanilloid receptor 1 (TRPV1) is a Ca2+ permeable non-specific cation channel located at the peripheral nerve terminals and functions as a polymodal nociceptor. Neomycin, an aminoglycoside antibiotic induces analgesia in various animal models. However, the mechanism of action of neomycin has not been fully understood. In this study, we have determined the effect of neomycin on native TRPV1 in cultured embryonic DRG neurons and cloned TRPV1 heterologously expressed in Xenopus oocytes using patch clamp, double electrode voltage clamp, and Ca2+ fluorescence imaging techniques. Here, we show that neomycin potently (IC50 approximately 400 nM) blocks TRPV1-mediated membrane currents in DRG neurons and the block is unrelated to capsaicin concentrations used to evoke currents, suggesting a non-competitive block. Similarly, capsaicin- and proton-induced currents are blocked in oocytes, but to a lesser extent. Increases in capsaicin-induced intracellular Ca2+ levels are also reduced by neomycin. Single-channel current analyses reveal that single-channel conductance is unaffected by neomycin and there is no indication of open channel block. The predominant effect is to lower, the open probability (Po) at both, negative and positive potentials. Kinetic analyses reveal that the number of exponential components required to fit the open time distributions remains the same or reduced, however, the longest open time constant and the area of distribution are shortened at negative and positive potentials, respectively. The area of distribution of longest closed-time constants were significantly prolonged at negative and positive potentials. We conclude that neomycin inhibits TRPV1 channel activity by allosteric binding and altering channel gating.